MEK kinase 1 induces mitochondrial permeability transition leading to apoptosis independent of cytochrome c release.
Induction of apoptosis often converges on the mitochondria to induce permeability transition and release of apoptotic proteins into the cytoplasm resulting in the biochemical and morphological alteration of apoptosis. Activation of a serine threonine kinase MEK kinase 1 (MEKK1) is involved in the induction of apoptosis. Expression of a kinase-inactive MEKK1 blocks genotoxin-induced apoptosis. Upon apoptotic stimulation, MEKK1 is cleaved into a 91-kDa kinase fragment that further induces an apoptotic response. Mutation of a consensus caspase 3 site in MEKK1 prevents its induction of apoptosis. The mechanism of MEKK1-induced apoptosis downstream of its cleavage, however, is unknown. Herein we demonstrate that full-length and cleaved MEKK1 leads to permeability transition in the mitochondria. This permeability transition occurs through opening of the permeability transition (PT) pore. Inhibiting PT pore opening and reactive oxygen species production effectively reduced MEKK1-induced apoptosis. Overexpression of MEKK1, however, failed to release cytochrome c from the mitochondria or activate caspase 9. Since Bcl2 regulates changes in mitochondria and blocks MEKK1-induced apoptosis, we determined that Bcl2 blocks MEKK1-induced apoptosis when targeted to the mitochondria. This occurs downstream of MEKK1 cleavage, since Bcl2 fails to block cleavage of MEKK1. In mouse embryonic fibroblast cells lacking caspase 3, the cleaved but not full-length MEKK1 induces apoptosis and permeability transition in the mitochondria. Overall, this suggests that cleaved MEKK1 leads to permeability transition contributing to MEKK1-induced apoptosis independent of cytochrome c release from the mitochondria.